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(54) SIGNAL CONVERSION CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a signal conversion circuit which has been 
improved so that stable and highly accurate measurement is 
possible with a simple structure. 

CONSTITUTION: A signal conversion circuit comprises a 
reference oscillation circuit 14 connected to a reference sensor 
element 12 for generating reference frequency, a measuring 
oscillation circuit 17 for generating measuring frequency 
corresponding to a measured value detected by a measuring 
sensor element 16, a phase difference detection circuit 18 
wherein the reference frequency and the measuring frequency are 
input and their phase difference is calculated to output differential 
frequency, a phase comparison circuit 1 9 to which the differential 
frequency and control frequency are input for outputting 
differential voltage corresponding to their phase difference, a low 
pass filter 21 for low-pass-filtering the differential voltage and 
outputting it as an output signal, an addition circuit 22 for adding 

the output signal and adjustment voltage to output an addition signal, and a voltage controlled oscillator 
20 which is controlled by the addition signal for outputting the control frequency corresponding to the 
addition signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The criteria oscillator circuit which is connected to a criteria sensor component and generates 
reference frequency, and the measurement oscillator circuit which generates the test frequency 
corresponding to the measured value detected with a measurement sensor component, The phase 
contrast detector which said reference frequency and said test frequency are inputted, calculates such 
phase contrast, and outputs difference frequency, To the extent that this difference frequency and 
control frequency are inputted and the difference electrical potential difference corresponding to phase 
contrast, such as this, is outputted A phase comparison circuit, The low pass filter which carries out 
low-pass filtering of this difference electrical potential difference, and is outputted as an output signal, 
The signal transformation circuit characterized by providing the adder circuit which adds this output 
signal and control voltage and outputs an addition signal, and the voltage controlled oscillator which is 
controlled by this addition signal and outputs said control frequency corresponding to this. 
[Claim 2] The criteria oscillator circuit which is connected to a criteria sensor component and generates 
reference frequency, and the measurement oscillator circuit which generates the test frequency 
corresponding to the measured value detected with a measurement sensor component, The phase 
contrast detector which said reference frequency and said test frequency are inputted, calculates such 
phase contrast, and outputs difference frequency, To the extent that this difference frequency and 
control frequency are inputted and the difference electrical potential difference corresponding to phase 
contrast, such as this, is outputted A phase comparison circuit, The signal transformation circuit 
characterized by providing the low pass filter which carries out low-pass filtering of this difference 
electrical potential difference, and is outputted as an output signal, and the voltage controlled oscillator 
which control voltage is inputted and outputs said control frequency corresponding to this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the signal transformation circuit which detects a smell 
etc. as signalling frequency with a measurement sensor component, and changes this into a voltage 
signal, and relates to the signal transformation circuit improved so that it could measure with a precision 
sufficient to stability with easy structure especially. 
[0002] 

[Description of the Prior Art] Drawing 3 is the block diagram showing the configuration of this 
conventional kind of signal transformation circuit. At least the well-closed container with which in 10 a 
voltage controlled oscillator (VCO) and 12 contain a criteria sensor component, and, as for 13, the 
measurement sensor component of a quartz-resonator form and 1 1 contain a criteria sensor component, 
the criteria oscillator circuit where 14 oscillates reference frequency, and 15 are phase comparison 
circuits. And these components constitute the phase locked loop as a whole. 

[0003] The measurement sensor component 10 detects a smell etc., and smells on the surface of a 
quartz resonator, the induction film is applied and constituted, and if a smell touches the induction film, 
a smell will be detected, when the mass increases and the oscillation frequency of a quartz resonator 
falls. This oscillation frequency is outputted as a test frequency fM1. 

[0004] On the other hand, the criteria sensor component 12 is made by the same configuration and 
dimension as the measurement sensor component 10, and is contained in the well-closed container 13, 
and air without a smell is enclosed by the inside of this well-closed container 13. And this criteria 
sensor component 12 is driven in the criteria oscillator circuit 14, and is outputting reference frequency 
fS1 to that outgoing end. 

[0005] A test frequency fM1 is inputted, it is controlled by the control voltage VC 1 impressed to the 
control edge C by the voltage controlled oscillator 11, and the signalling frequency fM2 corresponding to 
the outgoing end 01 is outputted to it. Since the measurement sensor component 10 is oscillated with 
high resonance frequency, the thing corresponding to a frequency also with an expensive voltage 
controlled oscillator 1 1 is adopted. 

[0006] The phase comparison circuit 15 outputs the control voltage VC 1 corresponding to the phase 
contrast of reference frequency fS1 and signalling frequency fM2 to the control edge C of a voltage 
controlled oscillator 1 1 through the outgoing end 02. 

[0007] To the output terminal T1 connected to the control edge C as mentioned above, the control 
voltage VC 1 corresponding to change of the oscillation frequency by the smell of the measurement 
sensor component 10 etc. can be obtained. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the above signal transformation circuits have 
the frequency stability of a voltage controlled oscillator 1 1, or bad linearity, if change of the very small 
resonance frequency of the measurement sensor component 10 cannot be measured upwards to 
accuracy and the configuration, dimension, etc. of the measurement sensor component 10 and the 
criteria sensor component 1 2 are not constituted identically at all, there is a problem that the zero point 



shifts. 
[0009] 

[Means for Solving the Problem] The criteria oscillator circuit which this invention is connected to a 
criteria sensor component as main configurations for solving the above technical problem, and generates 
reference frequency, The measurement oscillator circuit which generates the test frequency 
corresponding to the measured value detected with a measurement sensor component, The phase 
contrast detector which previous reference frequency and a previous test frequency are inputted, 
calculates such phase contrast, and outputs difference frequency, To the extent that this difference 
frequency and control frequency are inputted and the difference electrical potential difference 
corresponding to phase contrast, such as this, is outputted A phase comparison circuit, The adder 
circuit which adds the low pass filter which carries out iow-pass filtering of this difference electrical 
potential difference, and is outputted as an output signal, and this output signal and control voltage, and 
outputs an addition signal, and the voltage controlled oscillator which is controlled by this addition signal 
and outputs the control frequency of the point corresponding to this are provided. 
[0010] 

[work — ] for It connects with a criteria sensor component and a criteria oscillator circuit generates 
reference frequency. A measurement oscillator circuit generates the test frequency corresponding to 
the measured value detected with a measurement sensor component. And previous reference frequency 
and a previous test frequency are inputted, and a phase contrast detector calculates such phase 
contrast, and outputs difference frequency. 

[0011] This difference frequency and control frequency are inputted and a phase comparison circuit 
outputs the difference electrical potential difference corresponding to phase contrast, such as this. 
Moreover, a low pass filter carries out low-pass filtering of this difference electrical potential difference, 
and outputs it as an output signal. 

[0012] An adder circuit adds this output signal and control voltage, and outputs an addition signal. And a 
voltage controlled oscillator is controlled by this addition signal, and outputs the control frequency of 
the point corresponding to this. 
[0013] 

[Example] Hereafter, the example of this invention is explained using drawing. Drawing 1 is the block 
diagram showing the configuration of one example of this invention. In addition, the same sign is given to 
the part which has the same function as the conventional signal transformation circuit shown in drawing 
3 , and the explanation is omitted suitably. 

[0014] The measurement sensor component 16 is [0015] which has the criteria sensor component 12 
and composition which a dimension, a configuration, etc. approximated rather than was the same 
although the smell of the same configuration as the measurement sensor component 10 etc. is detected, 
it smells on the surface of a quartz resonator and the induction film is applied and constituted. Since 
that mass will increase and the oscillation frequency of a quartz resonator will fall if this measurement 
sensor component 16 is driven by the measurement oscillator circuit 17 and a smell touches the 
induction film, this is outputted to the output of an oscillator circuit 17 as a test frequency fM3. 
[0016] The test frequency fM3 from the measurement oscillator circuit 17 and the reference frequency 
fS1 from the criteria oscillator circuit 14 are inputted into the phase comparison circuit 18, phase 
contrast, such as this, is calculated to it, and signalling frequency fP1 is outputted to the outgoing end. 
[0017] Although a difference and a peace signal will specifically be acquired if the product of a test 
frequency fM3 and reference frequency fS1 is calculated, the frequency corresponding to the phase 
contrast of a low-frequency component is outputted as signalling frequency fP1 among these. 
[0018] The oscillation frequency fV1 by which signalling frequency fP1 is outputted to the input edge of 
another side from a voltage controlled oscillator 20 is inputted into the input edge of one of these, and 
the phase comparison circuit 19 calculates such phase contrast, and outputs a voltage signal VC 2. 
[001 9] a low pass filter 21 — about — while the voltage signal VC 2 from the phase comparison circuit 
19 is inputted, carrying out low-pass filtering of this and outputting to an outgoing end T2 as output 



voltage VC 3, it outputs to an adder circuit 22. 

[0020] Since the zero tone electrical potential difference VZ is inputted from terminal T3 while output 
voltage VC 3 is inputted, an adder circuit 22 is outputted to the control edge C of the voltage controlled 
oscillator 19 which adds this etc. and is oscillated by low frequency as an addition electrical potential 
difference VA. 

[0021] The phase comparison circuit 19, the low pass filter 21, the adder circuit 22, the voltage 
controlled oscillator 20, etc. constitute the phase locked loop (PLL) at least for that of these as a whole. 
Next, actuation of the signal transformation circuit constituted as mentioned above is explained. 
[0022] It is contained in the well-closed container 13 without a smell, drives by the oscillator circuit 14, 
and oscillates on a fixed frequency, and the criteria sensor component 12 is outputting reference 
frequency fS1 to the outgoing end. 

[0023] On the other hand, since a smell etc. is detected, it smells on the surface of a quartz resonator 
and the induction film is applied, the mass will increase, the oscillation frequency of a quartz resonator 
will fall, and the measurement sensor component 16 will be outputted to the outgoing end of the 
measurement oscillator circuit 17 as a test frequency fM3, if a smell touches the induction film. 
[0024] Therefore, since a test frequency fM3 falls to reference frequency fS1 according to extent of a 
smell, at least this difference is detected in the phase comparison circuit 18, and is outputted as 
signalling frequency fP1. 

[0025] This signalling frequency fP1 and the oscillation frequency fV1 outputted from a voltage 
controlled oscillator 20 are inputted, and the phase comparison circuit 19 outputs the voltage signal VC 
2 proportional to delta frequencies (phase lag), such as this, to a low pass filter 21. 
[0026] In this case, since the zero tone electrical potential difference VZ is controlled by the electrical 
potential difference added to output voltage VC 3 from an adder circuit 22, by adjusting this zero tone 
electrical potential difference VZ, a voltage controlled oscillator 20 makes the resonance frequency of 
the measurement sensor component 16 and the criteria sensor component 12 in agreement by the 
reference state, and can adjust the zero point. 

[0027] For this reason, it is not necessary to make the same the configuration and dimension of these 
sensor components. In addition, the point of arbitration can also be operated as the operating point by 
adjusting this zero tone electrical potential difference VZ. 

[0028] Moreover, since it considered as the configuration using the measurement oscillator circuit 17 
and the criteria oscillator circuit 14 which use a quartz resonator with sufficient stability instead of, and 
the voltage controlled oscillator 20 for low frequency with sufficient linearity, change of the very small 
resonance frequency of the sensor component 16 can be measured with a sufficient precision. [ the 
voltage controlled oscillator 11 using a quartz resonator] 

[0029] Drawing 2 is the block diagram showing the configuration of the 2nd example of this invention. 
This example considers this as an open-loop configuration to having considered as the configuration 
which incorporated the voltage controlled oscillator 20 in the loop formation in drawing 1 . 
[0030] The zero tone electrical potential difference VZ is inputted from terminal T3, and a voltage 
controlled oscillator 20 outputs at least the oscillation frequency fV2 corresponding to this to the phase ' 
comparison circuit 19. The phase comparison circuit 19 outputs the voltage signal VC 4 proportional to 
the delta frequency of signalling frequency fP1 and the oscillation frequency fV2 to a low pass filter 21. 
[0031] A low pass filter 21 carries out low-pass filtering of this voltage signal VC 4, and outputs it to an 
outgoing end T2 as output voltage VC 5. Also in this case, the zero tone electrical potential difference 
VZ can adjust the zero point. 
[0032] 

[Effect of the Invention] As mentioned above, since the 1st claim and the 2nd claim were considered as 
the configuration using the voltage controlled oscillator 20 for low frequency with the measurement 
oscillator circuit, the sufficient criteria oscillator circuit, and sufficient linearity which use a quartz 
resonator with sufficient stability instead of according to this invention as concretely explained with the 
example, change of resonance frequency with a very small sensor component can be measured with a 



sufficient precision. [ the conventional voltage controlled oscillator which used the quartz resonator ] 
[0033] Moreover, since it considered as the configuration which impresses a zero tone electrical 
potential difference to a voltage controlled oscillator according to this invention, it becomes 
unnecessary to make the configuration and dimension of a measurement sensor component the same as 
that of a criteria sensor component, and contributes to reduction of cost 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of one example of this invention. 
[Drawing 2] It is the block diagram showing the configuration of the 2nd example of this invention. 
[Drawing 3] It is the block diagram showing the configuration of the conventional signal transformation 
circuit. 

[Description of Notations] 

10 16 Measurement sensor component 

1 1 20 Voltage controlled oscillator 

1 2 Criteria Sensor Component 

13 Well-closed Container 

14 17 Oscillator circuit 

1519 Phase Comparison Circuit 

21 Low Pass Filter 

22 Adder Circuit 
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